A field experiment was performed at Agronomy Research Farm, The University of Agriculture Peshawar during winter 2013-14 to evaluate the response of barley varieties to phosphorus and sulphur levels. Treatments were replicated three times in randomized complete block (RCB) design having split plot arrangement. Area of subplot was 3 m x 1.8 m with six rows. Phosphorus levels (20, 40 and 60 kg ha ) levels were placed in main-plots while barley varieties (BAJAUR-2000 and AAJ) were kept in sub-plots. Main-plots treatments consist of one control (no P and S). Phosphorus and sulphur doses were applied at sowing time.
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Results from the experiment indicated that highest number of leaves tiller -1 (5.19) produced maximum thousand grains weight (39.22 g), grain yield (1601 kg ha -1 ) and harvest index (19.66%) . It is concluded that barley variety AAJ produced optimal grain yield when received 60 and 30 kg ha -1 phosphorus and sulphur respectively. Key words: Barley (Hordeum vulgare L.); Varieties; Phosphorus; Sulphur; Yield; Yield components Introduction Barley (Hordeum vulgare L.) belongs to family poaceae is one of the most important annual cereal grain crop. It is the most salt and drought tolerant crop grown under adverse conditions than other cereals [1] . In Pakistan barley is cultivated in rain fed areas for seed purpose, but on fertile lands having irrigation facilities and near the cities barley is cultivated for forage purpose. Barley grain is mainly used as feed for live stock and as food for human consumption. The principal industrial use of barley is for malting. In Pakistan barley crop occupied about 86 thousand hectares area, the production of which was 81.5 thousand tones and the average yield was 948 kg ha -1 . While in Khyber Pakhtunkhwa, it occupied 30.5 thousand hectares area, the production was 27.5 tones and the average yield was 902 kg ha -1 [2] . Proper amount of fertilizer is important for the cultivation of any crop because without inorganic fertilization the desired production cannot be obtained. Phosphorus is a very essential element for plants as it helps the healthy development of root system and also hastens the maturity. It is necessary for seed formation and its deficiency resulted in reduce number of heads and grains [3]. Phosphorus is not only necessary for proteins and enzymes synthesis, but also vital for photosynthesis and almost all features of plant growth. Though, the reality is that phosphorus contributes to the major limiting factors of the world in areas of wheat production [4] . There is a deficiency of phosphorus due to alkaline nature of these soils, but importance should be given to complete soil analysis before carrying out any experiment in Pakistan. Sulphur ranks the fourth major nutrient of plants because it is important constituent of various compounds [5] . Effects of sulphur on quality and yield of crops like oilseed rape and cereals have been observed globally [6] . Ramos (2008) [7] found that grain yield of barley increases with sulphur application due to maximum number of ears plant 1 and plot -1 . Keeping in view the important role of sulphur and phosphorus fertilization for higher production of barley, this research study was planned to evaluate the effects of phosphorus and sulphur application on barley. 
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